Introduction
A coating of Ni-base substrate with deposited Pt when followed by pack aluminization is extraordinarily heat and corrosion resistant; such coatings are therefore of strong interest in the jet engine and gas turbine applications of Ni-base superalloys. A knowledge of phase equilibria in the ternary Ni-Al-Pt system could be extremely useful in correlating coating/substrate compositions, microstructures, and behavior [1978Jac] . The full knowledge of the binary subsystems is essential for the establishment of the phase relations in the ternary Ni-Al-Pt system. The purpose of the present work is thus to critically assess the Al-Pt binary system using a thermodynamic method known as the calculation of phase diagram (CALPHAD) technique [1970Kau] .
Evaluation of the Experimental Data
The Al-Pt system is complicated. McAlister and Kahan [1986McA] have carried out a detailed and careful review of the experimental observations in the Al-Pt system, which is accepted as the key source of information in the present work. One may refer to their paper [1986McA] for more information.
Equilibrium Diagram
The first report on the liquidus and solidus was due to Chouriguine [1912Cho1, 1912Cho2] and was based on thermal analysis covering the range 0 to 36.4 at.% Pt. Their data are unreliable both because of the doubtful purity of the samples and of serious disagreement with the later measurements by Huch and Klemm [1964Huc] who used thermal analysis, metallographic, x-ray diffraction (XRD), and density measurements over the range 0 to 100 at.% Pt. Therefore, only those data were taken into account. Darling et al. [1970Dar] published several data of the liquidus and solidus of the terminal (Pt) solid solution, which are consistent with the selected data. They also employed microprobe analyses and metallographic methods to determine the solvus of (Pt) over a wide range of temperature. The microprobe data are consistent with the x-ray lattice parameter studies of Schubert [1978Sch] and Schaller [1979Sch] . The solvus values were not adopted in the present assessment, because the phase relations at low temperatures remain a matter of debate [1986McA] . The solubilities of Pt in Al are indicated to be negligible [1964Huc, 1980Pia] .
A number of intermetallic phases have been reported. However, many results are uncertain. In the present work, only those phases whose stable existence has been reported reliably at least twice were considered. As a consequence, seven intermetallics are included; Al 21 Pt 5 , Al 21 Pt 8 , Al 2 Pt, Al 3 Pt 2 , AlPt, Al 3 Pt 5 , and AlPt 3 (Table 1) . A high-temperature β phase isomorphous with NiAl was observed by both metallographic data [1975Cha1] and high-temperature XRD data [1978Bha] . With the selected liquidus data [1964Huc] , a thermodynamically plausible phase area and phase relations for the β phase were suggested [1986McA] . Because it has not been experimentally confirmed, this suggestion was not adopted during the present assessment. A phase AlPt 2 existing with a hightemperature polymorph is indicated by both metallographic and XRD results [1975Cha1, 1976Cha] and that with a lowtemperature polymorph is indicated both by diffusion couple studies and microprobe analyses [1975Cha1, 1975Cha2] . These observations, however, are contradictory to the result of [1976Gue] , who found no evidence of AlPt 2 in the 66.5 at.% Pt samples under microprobe analysis after heat treatment in the range 500 to 1350 °C for periods of time remarkably longer than those of [1975Cha1] . One may thus suspect the existence of AlPt 2 as a stable phase, although McAlister and Kahan favored its stability. There is agreement as to the existence of a low-temperature form of AlPt 3 [1962Bro, 1964Huc, 1975Cha1] . Metallography, XRD, and differential thermal analysis [1987Oya] indicate two lowtemperature structures of AlPt 3 : one a tetragonally distorted L1 2 and the other a U 3 Si type. Unfortunately, the absence of equilibrium information makes the thermodynamic description of these two modifications impossible.
Thermodynamic Data
Enthalpies of formation [1968Fer] from solution calorimetry are considered. During the present optimization, however, it has been discovered that their results in the composition range of 40 to 60 at.% Pt are too negative to be The calculation of phase diagram (CALPHAD) technique has been used to carry out the thermodynamic assessment of the Al-Pt binary system. Seven intermetallics are considered as stable phases in addition to the terminal solid solutions. The set of Gibbs energy functions with optimized parameters is used to calculate the Al-Pt binary phase diagram as well as the thermodynamic properties in good agreement with the experimental results.
consistent with phase equilibria data [1964Huc] . As a consequence, small weights were given to these data in the optimization. Gibbs energy of mixing at 75 at.% Pt was measured [1981Wor] by an electrochemical cell technique. The resultant enthalpy value was accepted because it is consistent with the results by [1968Fer] , but the entropy data were given a small weight since no other information has been reported.
Thermodynamic Description and Modeling
The lattice stabilities of Al and Pt were the SGTE values interaction parameters and are to be obtained from the optimization, and these may or may not be temperature dependent.
As mentioned above, seven intermetallic phases were considered: Al 21 Pt 5 , Al 21 Pt 8 , Al 2 Pt, Al 3 Pt 2 , AlPt, Al 3 Pt 5 , and AlPt 3 (high temperature). All of these phases except AlPt 3 were treated as "stoichiometric compounds. The Gibbs energy of formation was modeled as (Eq 2) Ordered AlPt 3 has the L1 2 structure as does the γ ′ phase in the Ni-Al system. Theoretically, it seems preferable to use the same model to treat the L1 2 phase as to treat the disordered fcc_A1 solid solution. In that case, the cluster variation method (CVM) model might be advantageous, because the short-range order is taken into account. In practice, however, this method might become too involved for applications to a multicomponent system, which is the ultimate objective of the present work. For the present case, it was considered more feasible to use a Bragg-Williams type model to treat the ordered L1 2 phase while using the disordered solution model to treat the disordered fcc_A1 solid solution; work on the NiAl system [1998Hua] has shown this. The L1 2 type AlPt 3 , therefore was treated by the compound energy model [1986And] , with the formula (Al,Pt)(Al,Pt) 3 Va and yields the following expression for the Gibbs energy of AlPt 3 : 
